The operation of logarithmic addition was always eclipsed with heavy volumes of look-up tables. So with a goal to reduce the ROM size, an elegant and novel technique for logarithmic addition using RNS (Residue Number System) is demonstrated in this paper. To formulate this technique, the properties of Finite Fields and Finite Rings are exploited. A multiple base logarithm has been defined first, which was then successfully used for the formulation of our proposed technique for logarithmic addition. With our approach, the ROM requirement has been reduced to a bare minimum, thereby reducing the complexity of logarithmic addition, enabling an elegant and efficient implementation.
tuple ( , ,…, ), where each residue = X mod is defined as the least remainder when X is divided by the modulus . In RNS, arithmetic operations on large integers are done by converting them into smaller residues and performing the operations independently and all in parallel, thereby speeding up the whole operation [2, 3] .
Index Representations in Finite Fields and Finite Rings
It follows from Number Theory that an algebraic field is formed with a set of elements together with two operations, + and *, satisfying certain properties [4, 5] . 
Logarithms -Definitions and Properties
Recalling from elementary algebra, the logarithm of a number x is defined as the exponent y to which a base a must be raised to obtain x. i.e., for , . The above definition can be directly applied to numerical calculations in the case of elements under GF(p), since these elements are expressed as powers of a single base g 
Algebraic properties of Multiple base logarithms
All algebraic properties satisfied by normal logarithms apply to multiple base logarithms also. If any two integers
satisfy the equality , then the following relations hold: , the dual base logarithm of X with respect to the bases (g, p) can be expressed as (α,β) = lm (g,p) (X). The value of e f should be precalculated and stored in a look-up table. Although the above method reduces the look-up table size, still, for large operand sizes the ROM size becomes prohibitively large. Hence the necessity arises to explore other techniques to reduce the size of look-up tables needed to perform logarithmic addition/subtraction.
Logarithmic Addition using RNS
It is observed that, by exploiting the properties of RNS, together with those of finite fields and finite rings, the look-up table size can be successfully brought down to a bare minimum. Based on this observation, a novel technique of logarithmic addition using residue number systems is proposed in this paper. As mentioned earlier, it follows from Number Theory that, in a finite field GF(p) addition is a closed operation in mod p. Based on the above property, we propose the following theorem which shows how logarithmic addition can be carried out in a finite field. for some value of α and β . 
However, when Eqn. 1 becomes
Combining Eqns. 3 and 4, 
In the above case, whenever β≥m, the sum is made zero [8] . Y cannot be evaluated. So Eqn. 6 is rewritten as:
However, when , Eqn. 6 becomes,
Combining Eqns. 8 and 9,
, where 
Conclusions
A novel technique for logarithmic addition that finds wide applications in many fields of scientific computing, is proposed in this paper. A new multiple base logarithm has been defined which was used to formulate an algorithm for logarithmic addition in integer rings. Furthermore, by exploiting the properties of RNS and those of finite fields and finite rings, we have succeeded in reducing the ROM requirements for logarithmic addition to a bare minimum of less than 500 bytes, for a 36-bit RNS based processor using a 5-bit balanced moduli set. 
